Use of poly-l-aspartic acid to inhibit aminoglycoside cochlear ototoxicity.
Gentamicin is an extremely effective antibiotic against a wide variety of organisms. However, its use is limited by its nephrotoxic and ototoxic effects. Recent studies in rats have shown that poly-l-aspartic acid (PAA) effectively blocks the nephrotoxic effects of the aminoglycosides and does not decrease the antibiotic effectiveness of gentamicin against those organisms tested. A controlled test was undertaken to evaluate the effect of PAA on cochlear ototoxicity. Test solutions were administered to four groups of guinea pigs for 10 days. Group 1, the controls, received distilled water, group 2 received gentamicin, group 3 received PAA, and group 4 received gentamicin plus PAA. Auditory brainstem response thresholds at 20, 16, 8, and 4 kHz were obtained before therapy, after completion of the 10-day course, and 21 days following the completion of therapy. Two-dimensional diffusion assays in human serum were performed to evaluate the effect of PAA on the antimicrobial activity. Histologic evaluation of the cochleae was performed at the conclusion of the experiment. Threshold shifts following 10 days of therapy were not statistically significant in group 4 compared to controls, while the gentamicin group (group 2) was significantly different for all frequencies tested. At 21 days following therapy, group 4 (PAA + gentamicin) maintained significance in the higher frequencies studied. Antimicrobial studies demonstrated that PAA has no effect on the antimicrobial activity of gentamicin and has no antimicrobial effect against Bacillus subtilis when used alone.(ABSTRACT TRUNCATED AT 250 WORDS)